Effects of selective inhibition of N-acetylated-alpha-linked-acidic dipeptidase (NAALADase) on mice in learning and memory tasks.
The purpose of the present study was to examine the effects of 2-(phosphonomethyl)-pentanedioic acid (2-PMPA), a selective inhibitor of N-acetylated-alpha-linked-acidic dipeptidase (NAALADase, glutamate carboxypeptidase II), an enzyme catalyzing the cleavage of glutamate from the neuropeptide N-acetyl-aspartyl-glutamate (NAAG), on memory processes in mice. Long-term memory was evaluated in step-through passive avoidance task while alternation behavior, as a measure involving spatial working memory, was assessed in Y-maze task. Additionally, horizontal activity was evaluated by means of electronically monitored locomotor activity system. The mice were treated with either 2-PMPA (50, 100 and 150 mg/kg i.p.) or N-methyl-d-aspartate (NMDA) receptor antagonist, (5R,10S)-(+)-5-methyl-10,11-dihydro-5H-dibenzo[a,d]cyclo-hepten-5,10-imine hydrogen maleate (MK-801) at doses of: 0.05, 0.1, 0.15 and 0.2 mg/kg i.p., as a comparator. In the passive avoidance task, the drugs were administered once before or immediately after training, and before retention test. 2-PMPA at the doses used did not affect retention of passive avoidance; however, it increased the latency to enter the dark box during the training day. In the Y-maze task, 2-PMPA (150 mg/kg i.p.) impaired spontaneous alternation and reduced locomotion while the lower dose of 100 mg/kg was ineffective. In the locomotor activity test, 2-PMPA (100 and 150 mg/kg i.p.) did not significantly affect horizontal activity. MK-801 (0.2 mg/kg i.p.) injected before training reduced retention in the passive avoidance task. In the Y-maze task, MK-801 (0.1 mg/kg i.p.) impaired alternation behavior and considerably increased locomotion in the Y-maze and locomotor activity test. These results indicate that NAALADase inhibition may impair alternation behavior.